Immune-mediated contact dermatitis induced by chemicals is a complex biologic process, the pathogenesis of which is not completely understood. Some immuno-dermatotoxins also induce direct dermatotoxicity. This pathogenic complexity presents a serious problem if one wishes to screen chemicals for dermatotoxic. effect and investigate their pathogenic mechanism. Rapid toxicologic assays such as the mouse ear swelling test are excellent for detecting chemicals that cause contact dermatitis, but are limited for pathogenic investigations. Morphologic pathology is important for determining which pathologic reactions are involved, but is a relatively crude method for investigating immunobiologic mechanisms. Immunobiologic studies are being used for mechanistic investigations, but the relevance of many measured end points to assessment of immunotoxicity is still unclear. A collaborative multidisciplinary approach involving investigators conducting rapid toxicologic screen tests, morphologic pathology and immunobiology studies is proposed as a solution. This approach is based on complementary integration of the disciplines, and considers the advantages and limitations of each specialty.
INTRODUCTION
Many chemicals can induced immune-mediated contact dermatitis, a complex biologic phenomenon, the pathogenesis of which is not completely understood. The two main immune reactions to chemicals are cell-mediated immunity (delayed hypersensitivity, type IV) and immediate hypersensitivity (type I). Humoral responses (non-IgE antibody-mediated) may also be involved. Some immuno-dermatotoxins can, in addition, induce direct dermatotoxicity. Depending on the nature of the chemical and the experimental design, any one of the mechanisms may predominate. This pathogenic complexity is a problem when attempting to screen a large number of chemicals and investigate their toxic mechanism. In this paper, I propose a collaborative multidisciplinary approach as a solution. This is based on complementary integration of methods in toxicology, morphologic ,pathology, and immunobiology, and consideration of the advantages and limitations of each specialty. 
FEATURES OF EACH DISCIPLINE
Toxicologic Screening Tests. Recently, the mouse ear swelling test (MEST) has been developed and proposed, as an alternative to a similar test in the guinea pig, for use as a screening assay for chemicals that may induce contact dermatitis (2). The major advantages of the test are that it is rapid, easy to conduct and to interpret, and that it has been standardized and validated. Therefore, the MEST is excellent for efficiently detecting chemicals that cause contact dermatitis. Its major limitation is its low potency to uncover the mechanism(s) of the skin reactions to the chemical. Swelling is a measure of edema as has been shown for oxazolone-induced allergic contact dermatitis (1); however, the type of cellular response and its intensity cannot be properly detected by the MEST. Since the swelling is measured 24-48 hours after challenge, not much can be known about the contribution of mast cell-mediated immediate allergic factors. The proposed interval between sensitization and challenge in the MEST is 7 days, and this interval may be sufficient for developing a humoral in addition to the desired cellmediated response.
Morphologic Pathology. The major advantage of morphologic pathology is that it provides infor- mation on pathogenesis. Based on morphologic data (e.g., type, site and intensity of tissue alterations), and especially if coupled with histokinetics, it may be possible to determine, or at least suggest, which mechanisms are involved in the skin reaction to the chemical. The limitations of morphologic pathology are 1) it requires specialists for providing diagnoses and biologic interpretations; 2) it requires a relatively long time for tissue processing and examination; 3) it is a relatively crude method for investigating the chemical, biochemical and cytologic processes which are involved in the pathogenic processes. I~nntiutobiologic Stirdies. The major advantage of immunobiologic studies is that they may provide in-depth knowledge of the genetic, biochemical, humoral and cellular factors of the various immune responses. An understanding of these processes is essential for making advances in immunotoxicology and in the related fields of immunopathology and immunopharmacology. Since immunobioIogy is a rapidly evolving and complex science, it is essential to have immunologists contribute to the experimental design and interpretation of results. Currently, a large number of immunologic end points are being measured, but the relevance of many of these points to the assessment of immunotoxicity is unclear.
CONCLUSIONS
Toxicology, morphologic pathology, and immunobiology are interdependent disciplines. In order to make progress in chemical-induced contact dermatitis, I propose the adoption of a collaborative approach, as depicted in Fig. 1 , rather than a "close compartmentalization" of the disciplines. Open communications, constructive feedback, and an understanding of the advantages and limitations of each discipline are essential for success. Ideally, screening tests, morphologic, and immunobiologic investigations should be conducted in the same department or site. My experience in the study of oxazolone-induced dermatitis (1) demonstrated that communication among investigators provided not only a correlation between histokinetics and rapid quantitative assays, but also an understanding of the reasons for differences between the data obtained in various assays.
Of the three approaches described, the toxicologic screening assays are the easiest to conduct and interpret, but are the least reliable for mechanistic interpretations. The opposite can be said for the immunobiologic studies. Since morphologic pathology lies somewhere between the two extremes, toxicologic pathologists with an interest in immunology can play important roles in gaining an understanding of chemical-induced contact dermatitis. ACKNOWLEDGMENTS I wish to thank Drs. David C. Dodd and Shayne C. Gad for reviewing the manuscript and Ms. Carol Wilson and Lois Householder for manuscript preparation.
